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HIGH SPEED METHOD OF ALIGNING cutting lines of a workpiece, which depend on patterns such 

CUTTING LINES OF A WORKPIECE USING as ICs, with a pair of cutting blades provided at a pair of 

PATTERNS cutting blade units provided with motors for rotating said 

pair of cutting blades, the alignment being performed when 
BACKGROUND OF THE INVENTION 5 said pair of cutting blade units cuts said workpiece, said 

1 Field of the Invention alignment method comprising the steps of: previously reg- 

' istering reference patterns at least one point of low magni- 

The present invention relates generally to an alignment fication and one point of high magnification on said work- 
method and apparatus applied to a worktable of a semicon- piece located at a preset position; simultaneously imaging 
ductor dicing machine, and more particularly to a wafer |fl patterns at two points in proximity to the center of said 
alignment method and apparatus of a dicing machine, which workpiece with two imaging means provided at said pair of 
cuts a semiconductor wafer (a workpiece ) into squares with cutting blade units, and aligning said workpiece such that the 
a pair of cutting blade units. imaged current image patterns at said two points can match 

2. Description of Related Art with said reference patterns; and moving either one of said 

-r, • , * » , » . , . . . two imaging means to a position so as to image a pattern at 

The processing speed of the dicing machine has become i 5 one int at me outer cir ^ mference of said ° ork J iece ^ 
higher, whereas the diameter of the semiconductor wafer has aligning said workpiece such that the imaged current image 
become larger. To reduce the processing time, a cutting pattern « the point can match with said reference patterns, 
speed is raised, a return speed is raised, or an alignment Furthermore, to achieve the above-mentioned object, the 
speed is raised. Raising the cutting speed, however, may preS ent invention is directed to an alignment apparatus 
- ; deteriorate the cutting performance, and raising the return 20 which aligns cutting lines of a workpiece, which depend on 
O speed excessively increases the vibrations of the dicing patterns such as ICs, with a pair of cutting blades provided 
;;;) machine. Thus, raising the cutting speed and the return speed at a pair of cuttin g bIade un its provided with motors for 
n does not achieve dramatic results, and therefore, the best rotating said pair of cutting blades, the alignment being 
_ j way is raising the alignment speed. performed when said pair of cutting blade units cuts said 

™ FIG. 7 is a transitional view showing the conventional 25 workpiece, said alignment apparatus comprising: workpiece 
■w alignment method. According to FIG. 7, a camera (an mounting means provided with an X-Y direction driving 
~| imaging means) of low magnification searches a partem at a mechanism and a rotational direction driving mechanism; 
Si position (T) in proximity to the center O of the wafer W in two imaging means provided at said pair of cutting blade 
FIG. 7(A), and at a position (2) a small distance away from units and imaging patterns on said workpiece mounted on 
; as the position (T), the camera searches the same pattern as the 30 said workpiece mounting means: storage means in which 
pattern at the position (T), and rotates the wafer in a direction reference patterns at least at one point of low magnification 
•■a 9 with a rotational driving mechanism to perform the first and one point of high magnification on said workpiece 
|j rough ahgnment. Then, the camera searches a pattern at a located at a preset position are registered in advance; pattern 
position (D in proximity to the outer circumference of the matching means for comparing current image patterns from 
:;;f wafer W, and rotates the wafer W with the rotational 35 ^aid two imaging means and said reference patterns of the 
■.J direction driving mechanism to complete the rough align- low magnification and the high magnification stored in said 
J j ment. storage means and outputting a pattern matching signal; and 

Next, the camera is switched to the high magnification. control means for driving said workpiece mounting means in 
The camera searches a pattern at a position (?) in FIG. 7(B) accordance with the output of said pattern matching means 
and searches a pattern at a position (5). Then, the wafer is 40 to align said workpiece at a desired position, 
rotated in the direction 6 to complete the alignment at a According to the present invention, the reference pattern 
channel (CH) 1. at one point on the workpiece located at a preset position is 

Thereafter, the channel is switched to a channel (CH) 2. registered in the storage means. Then, the patterns at two 
and the wafer W is rotated by 90°. The camera searches a points in proximity to the center of the workpiece are imaged 
pattern at a position (6) in FIG. 7(C) and searches a pattern 45 at the same time by the two imaging means which are 
at a position @. The rotation of the wafer in a direction 9 provided at the pair of cutting blade units, and the control 
completes the fine alignment at CH2, and the alignment of means drives the work mounting means so that the picked- 
the wafer W is completed. Then, a pair of cutting blade units U P current image patterns at the two points can match with 
cut the wafer W. " the reference pattern, thus aligning the workpiece. Next, 

The conventional wafer alignment method, however, has 50 either one of two waging means is moved to a position to 
a problem in mat the alignment cannot be performed at high image a pattern at one point at the outer circumference of the 
speed since the patterns at the positions (T), © and (3) must workpiece. The control means drives the work mounting 
be imaged at three stages. ' means so that the picked-up current image pattern at the 

The conventional wafer alignment method has another « P°if can match wim me reference pattern, ftus ahgning the 
problem in that it takes a long time to align the wafer since work P iece < «*» alignment of the workpiece is completed, 
the camera must be moved in the direction X from the According to me present invention, the pair of cutting blade 
position © to (5) at CHI and the camera must be moved in umts . are P rovided W1 * *e imaging means, and the two 
the direction X from the position © to © at CH2. 1111321112 means simultaneously image the patterns at two 

^ ^ points in proximity to the center of the workpiece so as to 

SUMMARY OF THE INVENTION 60 align the workpiece. Compared with the conventional align- 

The present invention has been developed in view of the STS,^^^^ JT™^ 5^ T f 
above-described circumstances, and has as its object the 2eSE JSS W S 
provision of the alignment method and apparatus for per- Speed m a sh0rter pen ° d ° f bme - 
forming the alignment at high speed. 65 BRIEF DESCRIPTION OF THE DRAWINGS 

To achieve the above-mentioned object, the present The nature of this invention, as well as other objects and 
invention is directed to an alignment method of aligning advantages thereof, will be explained in the following with 
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reference to the accompanying drawings, in which like 64, 66. A spindle movement mechanism moves the cutting 

reference characters designate the same or similar parts blade units 14, 16 independently of one another along the 

throughout the figures and wherein: Y-axis. A linear motor is used for the spindle movement 

FIG. 1 is a perspective view illustrating the dicing mechanism, and the structure of the linear motor is well 

machine according to the present invention; 5 known. 

FIG. 2 is a plan view of the dicing machine in FIG. 1; ^ imaging equipment 18 in FIG. 4 is provided at the 

FIG. 3 is a plan view of a cutting part in the dicing cuttin S blade unit 14 in nG - 3 > and imaging equipment 

machine: 19 is P rovided at * e cutting blade unit 16. The imaging 

xxr a i, , A- nm . -11^,4 * v r equipment 18. 19 are capable of moving along the Y-axis 

FIG. 4 is a block diagram illustrating the alignment 10 J £ * 

equipment of the dicing machine; ° A 3 

err e ,-o o a™, „k„ ,• „ „ f , „ r „ . A descnption will be given of the structure of the ahgn- 

nJtSd; ment e « ui P ment of * e ™ afer W in 4 - 

ctpc a/a\ ar\ „i • , u • As shown in F 10 - 4 ' ^ wafer w ^ vacuumed to the 

, n^H^-Tn^ S ,< ™^ i2 - An X " Y **** mechanism 72 drives the 

J^A^ir^^ •• , • v • cuttingtable^inmedirectionX-Yandarotationaldriving 

7(A) 7(B) and 1 7(C) are transitional views showing mec hanism 74 rotates the cutting table 12 at a predetermined 

a conventional wafer alignment procedure. angle Q o An ^ vacuuming mech anism (not illustrated) is 

DETAILED DESCRIPTION OF THE provided at the top of the cutting table 12, and the air 

PREFERRED EMBODIMENT -m vacuumin S mechanism vacuums the wafer W on the cutting 
table 12. The blades 68, 70 cut the wafer W along cut lines. 

This invention will be described in further detail by way The imaging equipment 18, 19 are provided above the 

of example with reference to the accompanying drawings cutting table 12. The imaging equipment 18 consists of a 

with reference to the accompanying drawings. microscope 76 and an imaging pan 78, and an image signal 

FIG. 1 is a perspective view of a dicing machine 1 for a ^ from the imaging part 78 is A/D converted, and the image 

semiconductor wafer according to the present invention, and " signal is transmitted to one of a low magnification frame 

FIG. 2 is a plan view of the dicing machine 1. As shown in memory 82, a high magnification frame memory 84 and a 

FIG. 1, the dicing machine 1 is comprised mainly of a current image frame memory 86 in accordance with the 

cutting part 1 0. a cleaning part 20, a cassette housing part 30, switching of a switching device 80. Likewise, the imaging 

an elevator part 40 and transport equipment 50. equipment 19 consists of a microscope 77 and an imaging 

A description will be given of a cutting process of the ' part 79. An image signal from the imaging part 79 is A/D 

dicing machine 1. First, a plurality of wafers W, which are converted, and the image signal is transmitted to one of a 

housed in the cassette housing part 30, are sequentially low magnification frame memory 82, a high magnification 

retrieved by the elevator part 40, and the retrieved wafer W frame memory 84 and a current image frame memory 86 in 

is set at a position P4 in FIG. 2. The wafer W is placed on 35 accordance with the switching of the switching device 80. 

a cutting table (position P2: see FIG. 4) 12 of the cutting part The low magnification frame memory 82 connects to a 

10 via a pre-load stage at a position PI. The wafer W is comparator 90 through a switching device 88, and the high 

vacuumed to the cutting table 12. Imaging equipment 18, 19 magnification frame memory 84 connects to the comparator 

for alignment recognize patterns on the wafer W as images, 90 through the switching device 88. The current image 

and the wafer W is aligned in accordance with the recog- 4Q frame memory 86 directly connects to the comparator 90. 

nition. The alignment method and apparatus will be The comparator 90 performs a pattern matching process, 

described later. and outputs a pattern matching signal to a controller 92. The 

The movement of the cutting part 10 along the Y-axis controller 92 is provided with an external input means such 

indicated by an arrow A-B and the movement of the cutting as a keyboard. The controller 92 switches he magnifications 

table 12 along the X-axis indicated by an arrow C-D cuts the 45 of the microscopes 76, 77 in accordance with a designation 

aligned wafer W along two streets at the same time. Then, signal which is input from the external input means, and 

the cutting blade units 14, 16 are moved by a pitch of the controls the X-Y driving mechanism 72 and the rotational 

street. The cutting table 12 is moved again along the X-axis driving mechanism 74 in accordance with signals from the 

so as to cut the wafer W along the next two streets. The comparator 90. 

cutting is repeated. After the wafer W is cut along all the 50 A description will be given of the procedure for register- 
streets in one direction (along the X-axis), the cutting table ing reference patterns prior to the alignment. 
12 is turned 90° to cut the wafer W along streets in the other First, the data (e.g., the type, the diameter, the thickness, 
direction (along the Y-axis in FIG. 2) perpendicular to the an d the pitch of the cutting lines) on the wafer W subject to 
already-cut streets. Consequently, the wafer W is cut into processing is input to the controller 92 from the external 
squares. 55 input means. Then, a master wafer or the wafer W subject to 

On completion of the cutting, the cutting table 12 moves processing is placed on the cutting table 12. Then, the 

to return the wafer W to the position P2, and the transport spindle moving mechanism moves the microscope 76 (or the 

equipment 50 transports the wafer W to a spin table of the microscope 77) at low magnification to a pattern position of 

cleaning part 20. The wafer W is cleaned by cleaning water low magnification. The imaging part 78 images the low 

and is dried by air. The transport equipment 50 transports the 60 magnification pattern, and a reference low magnification 

dried wafer W to a position P4, and the elevator part 40 pattern is stored and registered in the low magnification 

houses the wafer W in the cassette housing part 30. frame memory 82. In this case, the position and shape of the 

A description will now be given of the cutting part 10 of pattern are stored in the low magnification frame memory 

the dicing machine 1. FIG. 3 is a plan view of the cutting part 82. 

10. The cutting blade units 14, 16 of the cutting part 10 in 65 Then, the controller 92 transmits a command to instruct 

FIG. 3 are provided with motors 60, 62; spindles 64, 66; and the microscope 76 to switch to the high magnification, and 

blades 68, 70 which are attached to the ends of the spindles the microscope 76 is moved to a pattern position of high 



